A retrospective study of the surgical results in 31 adult patients with syringomyelia associated with ArnoldChiari malformation was carried out. The standard surgical procedure consisted of a posterior fossa craniectomy. The vallecula was opened in 28 patients, with plugging of the central canal in 19. In three patients, severe arachnoidal scarring was present, and dissection was not attempted. The postoperative followup period ranged from 5 to 10 years. More than half of the patients considered themselves improved by surgery; however, only five cases showed objective improvement. Despite the operation, six patients ex perienced progressive neurological deterioration.
T
HE practice of posterior fossa decompression in the treatment of syringomyelia has been widely accepted. However, while clinical results have been good, 9,11a~ longterm followup results seem to be less encouraging? ,7,2~ The existence of several n,,: qogically distinct forms of spinal cavitation 4a6,~7 and the wide variability in the natural history of syringomyelia 5 hinder the accurate quantification of surgical results.
In order to evaluate the efficacy of posterior fossa decompression, followup review of 31 patients with idiopathic syringomyelia associated with Arnold Chiari malformation was carried out over a minimum 5year period. The results of this review are analyzed, and the clinical presentation and radiological findings are also summarized.
Clinical Material and Methods
Between 1969 and 1975, 31 patients underwent posterior fossa decompression in our institution for idiopathic syringomyelia syndrome. Myelographic evidence of dilatation of the cord and ArnoldChiari malformation was present in all 31 cases.
The standard surgical procedure consisted of a posterior fossa craniectomy with resection of the lamina of C 1 and, when necessary, of C2. Separation of the tonsils and wide opening of the posterior wall of the fourth ventricle was achieved in 28 patients, with plugging of the central canal in 19. In three cases, severe arachnoidal scarring was present, and dis section was not attempted. A ventriculoatrial shunt was implanted in two cases because of associated hydrocephalus.
Sex and age distribution, preoperative symptoms, and radiological characteristics of these patients were analyzed from the admission history and physical examination, in conjunction with complementary radiological investigations. Both subjective and objec tive postoperative data were also studied. In June, 1979, a questionnaire was sent to each patient enum erating all the symptoms usually associated with syringomyelia. The patients were asked to select the symptoms they had experienced before the operation and indicate any change in these symptoms after sur gery. They were also asked to indicate their impres sion of their course postoperatively. Of the 31 patients, 27 answered the questionnaire. One patient had died 4 months postoperatively of respiratory in fection. The postoperative course of the other three is unknown after 12, 14, and 24 months. The patients' subjective impressions have been contrasted with the objective data from the neurological examinations carried out during the followup period.
Summary of Cases
Sex and age distribution are summarized in Table 1 . The duration of subjective complaints before admis sion ranged from 4 months to 5 years, with an average of 2 to 3 years. No difference in the prognosis was found between the patients with a history of more than 1 year and those with a shorter preoperative evolution of their disease. Table 2 summarizes the symptoms upon admission of the 31 patients. Pain was the most common com plaint, followed by weakness and paresthesia. Sensory loss was noticed by 17 patients, but only in one case as the chief complaint. However, the neurological ex amination showed different degrees of previously ig nored sensory loss in 14 patients (Table 3) . Hypo reflexia of the upper limbs with hyperreflexia of the lower limbs was the common reflex pattern.
Clinical Symptoms and Signs

Radiological Findings
The radiological studies showed a high rate of basilar impression (Table 4) . Atlantooccipital fusion, spina bifida at Cl, and dilatation of the spinal canal 
were associated anomalies. Myelography showed the lower border of the tonsils below the foramen mag num in all cases. This ectopia was confirmed during the operative procedure.
Subjective Postoperative Results
Twentyseven patients answered the questionnaire after a postoperative period ranging from 5 to 10 years. Their preoperative symptoms and the changes in those symptoms are summarized in Table 5 . Pain and paresthesia had a better prognosis than hypes thesia and weakness. Table 6 shows patients' opinions about the efficacy of surgical treatment. None of the patients was asymptomatic, but 15 considered themselves improved by surgery. Six patients reported no change, and the remaining six reported a deteriora tion in their condition.
Objective Postoperative Results
Postoperative neurological examinations carried out during a followup period ranging from 1 to 9 years gave evidence of objective improvement in only five cases. Three patients regained reflexes, one of whom also demonstrated improved power. Power im provement accompanied by an increase in mass of previously masked muscle groups was documented in an additional two patients. Objective progression of the disease was demonstrated in eight patients, but only five of these considered themselves worse. Two of the three remaining patients had reported stabilization of symptoms in the questionnaire. In spite of an ob jective increase in the area of thermoanesthesia, the remaining patient considered himself improved, on the basis of eradication of pain, increased muscle strength, and ability to walk.
Influence of Surgical Findings and Technique
All three patients with intense arachnoidal reaction in whom the tonsils had not been dissected reported progression of the disease. In accordance with pre vious findings, 2 scarring causing adhesions at the ton sils and obex seems to suggest a poor prognosis when J. GarciaUria, et al. associated with syringomyelia, both at the shortterm and longterm evolution of the disease. Plugging of the central canal was performed in 19 patients. Twelve reported improvement, one deterioration, and four no change. Progression in two patients is unknown. Sim ple entry into the fourth ventricle without plugging of the central canal was the procedure in eight patients. This technique was followed by subjective reports of improvement in three patients, deterioration in two others, and no change in two. The postoperative status of the remaining patient is unknown.
Complications
There was no surgical mortality in this series. One patient died of pulmonary infection 4 months after having been discharged from the hospital. In the group treated with muscle plugging, 13 of 19 patients experienced postoperative headache associated with nausea and varying degrees of meningeal reaction. Two of these patients deteriorated neurologically in the immediate postoperative period, but both re covered within 4 weeks. In the group of nine patients treated without plugging, headache and postoperative malaise was present in four, and 1 patient developed meningitis which responded well to treatment.
Discussion
The term "syringomyelia" has been used to de scribe a cavitation of the spinal cord partially lined with glial tissue and independent of the central canal. A different entity, hydromyelia, is a dilatation of the central canal covered with ependymal lining. The clinical and therapeutic importance of this differentia tion remains uncertain. In fact, Gardner, s'9 pointed out that in most cases of syringomyelia a communica tion exists from the fourth ventricle to the syrinx cavity. The concept of syringohydromyelia has been postulated?
Most syringeal cavities appear to be the result of hydrodynamic force in relation to mechanisms secon dary to the pulsation of cerebrospinal fluid trapped in the central canal. The mechanisms of pathogenesis of the cyst remain unclear? '' 2~
Posterior fossa decompressive craniectomy has been postulated as a technique for correcting hydro dynamic abnormalities. Early results of this surgical approach have been encouraging; 2,',n,1~,18 however, improvement may be transitory, as recurrence of the disease has been reported after 2 or 3 years, laa~ A realistic assessment of the advantages of posterior fossa decompression in syringomyelia is complicated by the possibility that other mechanisms besides hydrodynamic forces might be responsible for the disease. In fact, ischemia, 17 inflammatory pro cesses, 4 and trauma 4,~e may all produce spinal cord cavitation, and if we use the term "syringomyelia" for all of them, the prognosis associated with any surgical procedure will remain uncertain. Furthermore, the wide variability in the natural history of syringo myelia 5 also precludes accurate quantification of sur gical results.
We have selected a homogeneous group of patients, with syringomyelic syndrome characterized by dis sociated sensory loss, spinal cord cavitation, and ArnoldChiari malformation. There was no evidence of either traumatic or neoplastic processes antecedent to the development of syringomyelia in any of these cases.
Analysis of the operative results in these patients in dicated several inconsistencies between the subjective and objective data. In order to clarify the results, a questionnaire was sent to each patient to ensure an up todate opinion. We obtained a good rate of response (90%), and interest was expressed by most of the patients, even in the group reporting improvement, in the possibility of a new therapeutic surgical procedure. After more than 5 years since their operation, ap proximately onehalf of these patients reported subjec tive improvement. Similar results after this surgical technique have been published? ~ Whether or not this improvement is related to real change or to the patients' desire to improve, as suggested in other dis eases, e remains speculative. However, the fact that most of these patients reported improvement of the same symptoms would appear to support the efficacy of this surgical treatment. In spite of this subjective improvement, it must be emphasized that not one of these patients was asymptomatic, and only five showed objective improvement.
Other surgical procedures have been postulated for treatment of syringomyelia. Satisfactory results after syringotomy ~5a9 and cerebrospinal fluid shunt ~4 have been reported. However, the series are small and followup periods quite short.
Syringomyelia is a difficult problem to solve, and our results after posterior fossa decompression may justify a moderate optimism. Fortunately, the rate of complications in our series has been relatively low, although surgical mortality as high as 10% 5~ and 15% ~s has been reported by other authors.
